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1 . (Amende^ A method for operating a display having a plurality 
of pixel elements, comprises: 

a) applying a transition voltage to the plurality of pixel elements, 
each pixel elementinduding a liquid crys^l rpateri^l having at least a first state and a 
second state, wherein a transition of the liquid crystal material fro m the first state to the 
second state has an asso ciated firstiransition time , wherein a transMoiLQilhe liquid 
crystal material from the secondAtateLto the first stat e lias^assogiatedAecond transition 
time, wherein the first transitionJimeis longer than the second transition time, pnd 
wherein the transition voltage induces liquid crvstal material in each pixel element to 
beyin transitioning to the second state : 

b) applying a first paint voltage to one pixel element of the plurality 
pixel elements . wherein the first paint voltag&ixiducesJiquid crvstal material in the one 
piadjs]bgm m to ft third stftl^ ; thereaiter 

c) waiting a predetermined time period; thereafter 

d) illuminating the one pixel element; thereafter 

e) applying the transition voltage to the plurality of pixel elements; 

f) applying a second paint voltage to the one pixel element elements « 
wherein the second paint voltage induces the liquid crvstal mat eriialLjnJfaejDne4)ixel 
element to a jfiamaLstate ; thereafter 

g) waiting the predetermined time period; and thereafter 

h) illuminating the one pixel element; 

wherein the transition voltage is between the first paint voltage and the 
second paint voltage [applied to the one pixel element] . 

3. (Amended) The method of claim 1 furth^ comprising after h): 

i) applying the transition voltage to the plurality of pixel elements * 
whereinLthe t ransition voltage induces liquid crvstal material in each pixel element to 

bggifttiansjt^me to thg sggond statg ; 

j) applying a iHmd paint voltage to the one pixel element elements « 
wJicreinJheJhird^iaintj^ltaggindi^ materiaUathe_Qne_pixel.element 
to a fifth state : thereafter 

k) waiting the predet^mined time period; and thereafter 

I) illuminating the one pixel element, 

wherein d) comprises iUuminatmg the one pixel element with an 
illumination source of a first color, h) comprises illuminating the one pixel element with 
an illumination source of a second color, and 1) comprises illuminating the one pixel 
element with an illumination source of a third color, 

5, (Amended) The method of claim 1 wherein d) andJh) 
[comprises illuminating the one pixel element with an illumination source and] both 
[comprises] comprise illuminating the one pixel element with the illumination source. 
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6, (Amended) The method of claim 1 wherein applying ihe 
transition voltage to tiie plurality of pixel elements comprises applying Ihe transition 
voltage to all of the plurality of pixel elements at one time wbiLeLholding a comTnoTi 

filsfitmdg, ftt ft wnstant vftlwo . 

7, (Amended) The method of claim I wherein applying the 
transition voltage to the plurality of pixel elements comprises; 

applying the transition voltage to a first row of pixel elements from the 
plurality of pixel elements while holditip acommon electrode at a constantjmhiq ; and 
thereafter 

applying the transition voltage to a second row of pixel elements from the 
plurality of pixel elements while holdinp the common electrode at a constant value . 

8. (Amended) The method of claim 1 wherein applymg the 
transition voltage to the plurality of pixel elements comprises: 

applying tiie transition voltage to a first column of pixel elements from the 
plurality of pixel elements while holdin gvaj:iQnmioiL^electrode at a constant value ; and 
thereafter 

applying the transition voltage to a second column of pixel elements from 
the plurality of pixel elements while hnMing tlie rp^mm^ n electrode at aui^nstantjrahifi , 

9. (Amended) A display having a plurality of pixel elements 

comprises: 

a transaction circuit coupled to each pixel element in the plurality of pixel 
elements, the transaction circuit configured to apply a transition voltage to the plurality of 
pixel elements , each pixel element includin£LAJixpxidj:ac^^ material having at least a 
first-stote-^nda second state, wherein a transitioju>fthejyq^^ material from the 
first state to the jsecond state has an associated first transition time, wherein a transition of 
IhaJlmiiidjcCTstaljnateri the second state to the Ast stateJiasuaiiLASSociated second 
transition time, wherein the A^t transition time is lon gerJhanthe^econdJransition timg, 
and wherein tfae^transitjorLVollage induces liquid crystal material in^h4)ixeUlement to 
begin transitioning to the second^e ; 

a paint circuit coupled to the transaction circuit, the paint circuit 
configured to apply a first paint voltage and a second paint voltage to one pixel element 
from the plurality of pixel elements ^r the transition voltage is applied to the plurality 
of pixel elements ^jsdMsffiiix-t^^ paint YQltagg intos liqm d jgy ?l3ljg^ w U^ 
on^jg^element to a third state, and whereinthe_secQndpaint voltage induces the liquid 
crystal material in the Q nej)ixelelenient to a fourth state : 

a timer circuit coupled to the paint circuit, the timer circuit configured to 
determine when a predetermined time period has elapsed; 

an illumination circuit coupled to the timer circuit, the illumination circuit 
configured to illuminate the one pixel element after the predetemnned time period has 
elapsed; 



J 



MfiR. 12.20^ ll:37Pri TOWh^^lD&TCM^GEND NO. 254 P. 8 



Michael Boloteki PA1 
AppUcationNo.: 09/480^86 
Page 4 

wherein the transition voltage is ^lied to the plurality of pixel elements 
before the first paint voltage is applied to the pluraUty of pixel elements, and wherein the 
transition voltage is applied to the plurality of pixel elements after the one pixel element 
is illmninated and before the second paint voltage is applied to the plurality of pixel 
elements [, and] ^ 



1 1 . (Amended) The display of claim 9 

wherein the paint circuit is also configured to apply a third paint voltage to 
one pixel element from the plurality of pixel elements after the transition voltage is 
applied to the phirality of pixel elements ^ ^^KhereiiLlfae the second naint voltageinducei^ 
the liquid crvstal material in the one pixel element to a fifth state : 

wherein the transition voltage is implied to fiie plurality of pixel elements 
after the one pixel element is illuminated and before the third paint voltage is applied to 
the plurality of pixel elements; 

wherein the illumination circuit is configured to illuminate the one pixel 
element with a first color after the first paint voltage is applied to the plurality of pixel 
elements; 

wherein the illumination circuit is configured to illuminate the one pixel 
element with a second color after the second paint voltage is applied to the plurality of 
pixel elements; and 

wherein the illumination circuit is configured to iUuminate the one pixel 
element with a third color after the third paint voltage is applied to the plurality of pixel 
elements. 

14. (Amended) The display of claim 9 wherein applying the 
transition voltage to the plurality of pixel elements comprises applying the transition 
voltage to all of the plurality of pixel elements at one time yMlp holding a common 

15. (Amended) The display of claim 9 wherein the transaction 
circuit is configured to apply tiie transition voltage to a first row of pixel elements ftom 
the plurality of pixel elements while Jiolding a common electrode at a constant value 
before a second row of pixel elements &om the plurality of pixel elements. 

1 6. (Amended) The display of claim 9 wherein the transaction 
circuit is configured to £^ply the transition voltage to a first column of pixel elements 

from the plurality of pixel elements while holding a CQTnmnn electrode at a constant value 

before a second column of pixel elements fiom the plurality of pixel elements. 

17. (Amended) A circuit for driving a liquid crystal display having 
a plurality of pixels comprises; 

a initializing circuit coupled to the plurality of pixels configured to apply 
an initial voltage to the plurality of pixels , eaph^aMiad pdfflg J ft J ^ 
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haying^tleast a first state and a second state, whereiii a transiftnti the liquid crystal 
materiaL6x)iPLthe first state to tfae^eoond state has an a ssQciatedjStKt transition time, 
wfaerein^a-trapsitioD of Ifae liouid crystal material from the second st^ te to the first state 
has an asSQciated.^ecQiKLtransition time, whereiiLtfae first teansition time islonger lhan 
the second transition time, and wh^rgpi the transit ionjyoJtage induces licmid crystal 
rPBterial-in each pixel to bcgiiLtransltioning to the second state : 

a driving circuit coupled to the initializing circuit configured to apply a 
first drive voltage and a second drive voltage to a pixel firom the plurality of pixels after 
the initial voltage has been applied to the pluraUty of pixels ■ wherein the the first drivg 
Yoltage induces the licmid crystal material in the one pixeLto a seco nd state/ and wherein 
the the secondDaM^oltage induces the liquid crystalmaterial in the o ne pixel to a thh:4 
state : and 

an illunaination circuit coupled to the driving circuit configured to 
illuminate the pixel a predetermined time period after the pixel has been driven with first 
drive voltage and after the pixel has been drivCT with the second drive voltage; 

wherein the initialVoltage is appKed to the plurality of pixels before the 
pixel is driven with the first drive voltage, and 

wherein the initial voltage is applied to the plurality of pixels before the 
second drive voltage is applied to the plurality of pixels. 

20. (Amended) The ch'cuit of claim 1 7 wherein the initialimg 
circuit is configured to apply an initial voltage to all of the pbcels m the plurality of pbtels 
at one time while holding ^ common electrode at a constant value . 
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